Turnovec (2005) represents the first rigorous attempt to quantify and compare research of economists affiliated with Czech institutions as well as total output by these institutions. In this comment, I reconsider some of his results. My key finding is that a research-accounting methodology that closely reflects the widely differing quality of publications in economics leads to notably different results from those presented by Turnovec, who used an accounting scheme favoring quantity of publications over their quality.
Introduction
A recent paper by F. Turnovec (2005) , published in an issue of Czech Journal of Economics and Finance focusing on measuring research output, represents the first rigorous attempt to quantify and compare research of economists affiliated with Czech institutions. In this note, I reconsider some of his results. I show that his methodology heavily favors quantity over quality of scientific outputs.
In an introductory article to the issue, Gregor and Schneider (GS) present 12 recent scio-metric studies in the field of economics, place the Turnovec paper into international perspective, and highlight the main choices he made in generating his rankings. In particular, they note that Turnovec uses an "extremely egalitarian approach" when summarizing research output across elite journals and low-impact outlets.
When comparing publications across different journals, most studies, including the paper by Turnovec, rely to some extent on impact factors (IF) 1 of refereed journals. 2 GS note that according to Turnovec's methodology, an article in a major international journal, American Economic Review, is "worth" only 1.8 times as much as an article in Politická ekonomie, a major national journal. This is due to the weighting scheme used by Turnovec who computes publication weight as
(1 + impact factor)/(number of authors). (1)
Note that the formula adds 1 in the nominator to any publication and implies that even very low impact publications get weight roughly comparable to top international journals. 3 This formula does not have reasonable foundations and its use, as I show here, leads to misleading findings and conclusions.
Even more striking is the choice of counting non-impact items (with IF=0) listed in the EconLit database towards research output. Turnovec considers an American Economic Review article to be 'worth' only about 3 times as much as any non-impact title, which include chapters in any book with an ISBN number as well as many types of working papers -that is even non-refereed internal publications of economics departments or international organizations. 4 According to Turnovec, any two such publications are worth just as much as a paper in all journals with the IF of about 1.0, including for example the Journal of Development Economics or the Journal of Human Resources.
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Counting non-impact items multiplies the overall impact on the final results through the formula (1) by inappropriately assigning high weight to them.
3 Only ¼ of all impacted journals in the field of Economics have IF>1. 4 Although some research can have non-negligible impact already as a working paper, most of such work is eventually finally published in impacted journals, and thus captured by my methodology, which disregards a high number of low quality papers and working papers. 5 Note that a given paper can first appear in EconLit within a working paper series (for example as a CEPR Discussion Paper) and then as a journal publication, resulting in a double entry. As for books, Neary et al. (2003) note the extreme variability in their scientific quality. Consider the example of the annual survey of the Czech economy produced by CERGE-EI. This 90-page booklet, co-authored by dozens of faculty members and students consists of dozens of short descriptions of different sectors of the economy and also presents summaries of selected CERGE-EI working papers. This publication clearly does not aspire to represent new scientific output; yet, each individual entry in the booklet is counted separately in EconLit.
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In stark contrast to Turnovec, most international scio-metric studies prefer IF-based weights that are an order of magnitude better in accounting for publication quality. For example, the weight of Politická ekonomie to American Economic Review would be 1:30 according to Dolado et al. (2003) . Some of the studies go further and focus only on top publications, i.e., only top 10 or top 30 journals (Kalaitzidakis, et al., 1999 (Kalaitzidakis, et al., , 2003 .
The 2003 symposium of the Journal of the European Economic Association on measuring research output considers only published journal articles and contrasts elitist and egalitarian weighting schemes, which differ mainly in the weight assigned to local and/or lesser journals. "The egalitarian weighting schemes value ten or twelve articles in such local journals as equivalent to an article in the prestigious American Economic
Review. It seems unlikely that this weighting corresponds to those used by most European economists to rank their colleagues in other countries, or to the valuation that the profession worldwide places on contributions in different journals." (Neary et al., 2003) . It is clear that the Turnovec weights, which count even non-journal publications, and which are even more egalitarian than the most egalitarian weights applied in the literature, do not lead to a summarizing measure of scientific output that would reflect the international competitiveness of Czech economics research. Articles published in Czech language only are not counted. Table 1 "Economics" is often used as a general term covering both economics and business fields of research. Economics then includes the broad categories of micro-and macroeconomics as well as applied fields of labor and public economics, trade, industrial organization, game theory, and econometrics, etc. On the other hand, the quite separate business fields of management or accounting are typically not considered part of coreeconomics research. Despite a significant overlap, business schools and economics departments are separate programs in most developed countries, and economics and business school rankings are quite distinct. 14 The overlap between economics and business research is strongest in the field of finance. In this paper, I first focus on core economics, including finance, and then extend the coverage to broad economics, which includes business and other related fields. It should be recognized that the importance of high-quality journal publications is arguably higher in economics than in the business profession.
My preferred ranking is based on impact factors only from core-economics journals, that is those that are categorized in the WoS as being in research fields which feature the 13 Technically, the field Affiliation in WoS must contain the word "Czech". 14 In the Czech Republic, there are both small "core-Economics" departments, such as CERGE-EI, and large schools covering both "Business" and "Economics" such as the Prague School of Economics.
words "Economics," "Finance" and "Industrial" in their title. 15 In the next step, I add the fields of "Business" and "Operations Research" as well as several fields closely related to economics, namely "Sociology," "Psychology," "Mathematics," "Statistics,"
and "Political Science."
Results
In table 2, I present the list of "Top 50" Czech economists based on the simple (coauthor pro-rated) summation of the impact factors of their publications during 1994 to
2005. The publication rank based on core-economics fields is given in column (4) and is used for sorting, while the underlying IF sum is provided in column (3) of the table.
The total publication score of the first researcher is about 20 times higher than that of the 50 th economist based on IF sums.
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Next, I consider the importance of publications in broad-economics journals. In column (5), I provide an alternative publication ranking based on a more inclusive set of fields.
For the most part, including the non core-economics fields has only a minor impact on 15 The full list of journal field categories and their division into core-economics and broad-economics is given in the Appendix. It is clear that this division is to some extent arbitrary and depends, e.g., on the choice of wording in the field category names used in the WoS; hence, the sensitivity analysis. 16 It should be noted that Table 2 lists also several authors who do not currently have full-time academic appointments in the Czech Republic (as required by the Turnovec affiliation criterion), but who have held such appointments sometime during 1994-2005. This additional author selection may be incomplete; it covers Z. Drábek, R. Podpiera, and M. Čihák (with a total IF of 0.36, 1.13, 0.91, respectively). There are also two very exceptional cases which I chose to exclude from the direct comparison of Table 2 , even though they both belong in it based on the selection criteria used in this paper. First, consider J. Švejnar, an economist at the University of Michigan, who has held a full-time appointment in the Czech Republic during several of the sample-period years. While his total IF output in core-economic journals during 1994-2005 is much higher (at 7.89) than that of any Czech economist, this comparison reflects the clear order-of-magnitude difference between Czech and U.S. economics science. Second, another exceptional case is that of V. Klaus. He was included in the Turnovec list despite having spent the whole sample period as an active policy maker rather than as a publishing academic economist. The impact of economists active mainly in policy making is best evaluated using citations and his inclusion in publication-only rankings (with a total IF of 0.49) may therefore be viewed as unjust.
the rankings. The few large 'jumps' in the rankings result in part from the fact that several high-quality journals in non-economics fields have IF levels of an order of magnitude higher than even the best core economics journal. 17 It is an open question whether and how such publications are to be included in summaries of economics publications' impact factors. In general, it is equally possible that papers in noneconomics journals do fall within the field of economics or that they fall totally out of the field we study here and correspond to a previous scientific career in another field such as for example engineering. Similarly, it is often difficult to differentiate economics and sociology. Since objective rankings cannot be based on assigning individual papers within or outside the field of economics, I simply present both alternative approaches. While the ordering of institutions at the top of the publication list is similar to that of Turnovec (2005) , the output gap between the leading and lagging institutions is of greater magnitude when using only IF publications. An 'average' CERGE-EI researcher published between 8 and 12 times as much "IF output" as the average economist in the second-highest ranking institution, the CNB, depending on the IF-sum measure used.
The four top institutions -CERGE-EI, ČNB, UHK FIM and IES FSV UKproduced 91, 84, and 92 percent of total "IF output," depending on the field and weight choice (columns 2, 3, 4), even though their share on total staff (see 
Conclusions
Perhaps the key component of any modern empirical work is sensitivity analysis-the presentation of the degree of change in the main results with respect to the assumptions made when deriving them. There are a number of key choices one must make when generating research output summaries. While it is not practical to compare results across all combinations of the key choices, 20 the lack of sensitivity analysis with respect to the weight assigned to high-quality journals in the Turnovec study is surprising. This is particularly worrisome given the extremely egalitarian quality weight applied by Turnovec, where any two, possibly non-refereed, non-impact publications are judged equivalent to one high-impact journal paper.
Measuring research output is an essential part of any public policy aimed at fostering high-quality research; it is therefore crucial that the methodology used for comparing research output across individuals or institutions be well understood. To this effect, this paper presents a comparison of a sub-set of the Turnovec rankings to ones more closely reflecting the differing quality of research output. While there is only minor sensitivity to several variations on the weighting scheme applied here, there is an extreme difference vis-à-vis the rankings generated by Turnovec (2005) . In particular, the 19 See http://home.cerge.cuni.cz/munich/citations.html. 20 However, see Coupé (2003) for an extensive list of alternatives. 22 "Citations have the attraction of being article-specific, but the great disadvantage that they are subject to long and variable lags" (Neary et al. 2003 ). This disadvantage is particularly important in the field of modern economics, which is relatively new to the Czech science. An important caveat to the sensitivity analysis presented here is that, unlike Turnovec 
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